Natural languages contain countless regularities. Extraction of these patterns is an essential component of language acquisition. Here we examined the hypothesis that memory processing during sleep contributes to this learning. We exposed participants to a hidden linguistic rule by presenting a large number of two-word phrases, each including a noun preceded by one of four novel words that functioned as an article (e.g., gi rhino). These novel words (ul, gi, ro and ne) were presented as obeying an explicit rule: two words signified that the noun referent was relatively near, and two that it was relatively far. Undisclosed to participants was the fact that the novel articles also predicted noun animacy, with two of the articles preceding animate referents and the other two preceding inanimate referents. Rule acquisition was tested implicitly using a task in which participants responded to each phrase according to whether the noun was animate or inanimate. Learning of the hidden rule was evident in slower responses to phrases that violated the rule. Responses were delayed regardless of whether rule-knowledge was consciously accessible. Brain potentials provided additional confirmation of implicit and explicit rule-knowledge. An afternoon nap was interposed between two 20-min learning sessions. Participants who obtained greater amounts of both slow-wave and rapid-eye-movement sleep showed increased sensitivity to the hidden linguistic rule in the second session. We conclude that during sleep, reactivation of linguistic information linked with the rule was instrumental for stabilizing learning. The combination of slow-wave and rapid-eye-movement sleep may synergistically facilitate the abstraction of complex patterns in linguistic input.
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Introduction
The extraction of patterns from linguistic input lies at the core of language learning. Natural languages are governed by complex regularities at virtually every level. For example, within a given language, certain sound combinations commonly cooccur while others are illegal (e.g., pl versus tl onsets in English). Words can be combined into phrases and sentences only in limited ways, specified by syntactic rules (e.g., articles such as the or my are not followed by verbs). Subtle regularities can even predict the lexical category of a word (Farmer et al., 2006) . Most native speakers have little insight into these regularities, even though this knowledge is essential for comprehension and production (Paradis, 2004) . Acquisition of these regularities typically occurs implicitly in children, in the absence of intention to learn or awareness of what has been learned (Paradis, 2004; Ullman, 2004) . Pattern extraction for learning linguistic regularities certainly occurs online during training, but here we consider whether offline processes during sleep may also play a role.
The general importance of sleep for memory consolidation, as well as for the extraction of rules, has been repeatedly demonstrated (Stickgold and Walker, 2013) . For example, sleep can lead to insight in a rote mathematical task (Wagner et al., 2004) , gains in transitive inference (Ellenbogen et al., 2007) , improvements in statistical sequence learning (Durrant et al., 2011 (Durrant et al., , 2013 , and enhanced category learning (Djonlagic et al., 2009) . Memories that share common elements may be reactivated during sleep in a way that promotes shared connections (Lewis and Durrant, 2011) . If idiosyncratic aspects of each memory are also lost over time, a general schema may result. In the context of language acquisition, this schema could represent overarching linguistic rules abstracted over multiple exemplars and learning episodes (e.g., knowledge that the -s morpheme indicates plurality).
Our aim was to test whether sleep mechanisms promote rule generalization in a language-learning context. We built upon a paradigm developed by Leung and Williams (2012, 2015) , in which participants were presented with phrases containing four novel articles (gi, ul, ro and ne). Participants were explicitly instructed that these novel articles encode distance, with two of the articles used 
